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This invention relates to a process for the manufacture 
of alkyl substituted-acylamides; and more specifically, 
this invention relates to the manufacture of dimethyl 
acylamides from dimethylamine and an alkyl ester. 
The prior art teaches the preparation of dimethyl 

acylamides by reacting a carboxylic acid with dimethyl 
amine. This reaction has the disadvantage of forming 
a mixture which is an acid-amide azeotrope. This mix 
ture boils uniformly at temperatures from 4° to 5° C. 
above the boiling points of the pure acylamides, and as 
a result of the azeotrope, it is diíìicult to remove the 
acylamide therefrom. 
United States Patent 2,667,511 to Downing teaches 

a method for producing alkyl substituted acylamides with 
out the formation of azeotropes by reacting acetic acid 
or acetic anhydride with dimethylamine. This reaction 
was carried out in a liquid ‘body of dimethylacetamide 
and acetic acid in which the body content of the acetic 
acid was less than the azeotrope thereof. Although this 
process is useful to obtain dimethylacetamide in rela 
tively pure form, it is limited to the use of carboxylic 
acids or corresponding anhydrides as starting materials. 
An object of this invention is to provide a new method 

for producing alkyl-substituted acylamides. 
 Another object of this invention is to provide a method 

for producing dimethylacylamide, and more particularly, 
dimethylacetamide of high purity by an economical 
process. 4 . 

A further object of this invention is to provide a method 
for the preparation ot dimethylacetamide from dimethyl 
amine and methyl acetate. 
More speciñc objects and advantages will be apparent 

to those skilled in the -art from the following detailed 
description which illustrates` and discloses but is not in 
tended to limit the scope of the invention. 

This invention may be-accomplished by conta-cting in 
a packed column reactor an excess of a gaseous dimethyl 
amine with an aqueous solution of an ester of the formula: 

o 
? 

R-C 

\0-R1 
Where R lS H, CH3, C21-I5 Of C3H7 and R1 ÍS CH3' C2H5 
or C3H7. The general reaction between the dimethyl 
4amine and the alkyl ester for producing the dimethyl 
acylamide may be written as follows: 

O . 

? 
+ HNœHm __» VR-o-Nwlîtm + RioH 

O-Rl 

Dimethylacetamide and methyl alcohol may 'be pro 
duced from dimethylamine and methyl acetate accord 
ing to the following reaction: 

/O 
orra-o/` 

O-CHa . 

wherein one mole of methyl acetate is reacted with one 
mole of dimethylamine which produced one mole of 
dimethylacetamide together with one mole of methyl 
alcohol. s 

It can be seen that the by-product, methyl alcohol, 
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may be commercially sold. In the patent to Downing, wa 
ter was formed as the by-product which, of course, has 
little or no commercial value. . 

Although the stoichiometric proportions of the react 
ants are one to one as indicated by the above equation, 
it is advantageous to use an excess of the dimethylamine 
in order to effect complete conversion of all of the methyl 
acetate. The excess unreacted dimethylamine is easily re 
covered and recycled back to the reactor. Theoretically, 
the conversion from methyl acetate to dimethylacetamide 
shouldbe 100 percent and as the examples will show, 
the results herein obtained approach that ideal. 
The presence of water or other hydroxyl rich `diluents 

in the system is necessary to obtain a complete reaction 
of the methyl acetate with the dimethylamine. However, 
the presence of water also causes some hydrolysis of the 
methyl acetate thereby forming acetic acid and methanol 
according to the following equation: 

Since the operating conditions, which are atmospheric 
Ipressure and 30° C., of the present invention are not 
conducive to the further reaction of acetic acid with di 
methylamine as described in the patent to Downing, any 
acid which is formed remains as such within the system 
and is an impurity. It was found, however, that the con 
centration of water could ~be optimized to convert the 
methyl acetate predominately to the amide with only 
tra-ce amounts of acetic acid being formed by hydrolysis. 
This optimum'level of water was found to ’be from 8 
to 45 percent by weight of the methyl acetate feed, and 
preferably, from 15 to 25 percent. 

It was also found that methyl alcohol or aqueous solu 
tions thereof could also be used as the diluent for methyl 
acetate with no adverse affect on the reaction. This, of 
course, eliminates the problem of having to remove the 
acetic acid since none is formed. Other aqueous solu 
tions, eg. solutions of -an alcohol corresponding to the 
alcohol moiety of the added ester (i.e. an alcohol con 
taining up to about 3 carbon atoms), dioxane and ethyl 
ene glycol, were also found to lbe satisfactory. How 
ever, the rise of the latter mentioned diluents unneces 
sarily complicates the product recovery system; therefore, 
their use is generally not warranted. 
The process of the invention will be apparent from 

the following description when read in connection with 
the drawing, the single figure of which illustrates dia 
grammatically an assembly of apparatus suitable for car 
rying out the process. In the following description, the 

ï process vis described as applied to the preparation of N-N 
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dimethylacetamide from methyl acetate and methylamine. 
However, it is apparent that the same process may be 
carried out for-any of the other dimethylacylamides here 
in disclosed. 

In the drawing, the aqueous solution of methyl acetate 
is metered from tank 10, through line 11, and into the 
upper section of packed column reactor 15. Reactor 15 
contains dimethylacetamide, water and methyl alcohol as 
well as the added methyl acetate. The gaseous dimethyl 

~ amine is metered from tank 12 through line 13 and into 
the lower section of packed column reactor 15 where 
it ‘bubbles up through the length of the reactor 15. The 
gaseous dimethylamine which has not entered into the 
reaction with the methyl acetate is removed from the 

Q reactor 15 and is recycled to the lower section of re 

70 

actor 15 through line 14 which connects with line 13. 
The liquid reaction products comprising dimethylaceta 
mide, methanol, water and traces of acetic acid tlow from 
the bottom of reactor 15, through line 16 and into crude 

,sti1lÃ17 which is provided with a steam heated reboiler 
(not shown). The low boiling methanol is distilled and 



3,342,862 
3 

the gas produced thereby alo g with some water vapor is 
taken off overhead from still 17, through line 18 where 
a part thereof is condensed in condenser 32 and is re 
turned to still 17 through pipe 35 as reflux while the re 
mainder is fed to the methanol still 19. In still 19, the 
methanol is vaporized and taken overhead by line 28 
to a condenser 33 whereupon a portion of the methanol 
liquid is recycled to the still 19 as reflux through line 
36 and the remainder is collected in a tank 29. The meth 
anol in tank 29 is ready for immediate use by industry 
and, therefore, is a useful and valuable by-product. The 
recovered water in methanol still 19 ñows from the bot 
tom of still 19 through line 21 into line 25 and collected 
in storage tank 30. 
The higher boiling bottoms which include the dimethyl 

acetamide, the remainder of the water and traces of 
acetic acid are drained from crude still 17 through line 
22 into product still 23. The water is flashed olf and 
passes through line 25 into condenser 34 whereupon a 
portion thereof is recycled to product still 23 as reñux 
through line 37 and the remainder thereof is collected 
in storage tank 30. The relatively pure dimethylacetamide 
passes through line 26 and into storage tank 31. The 
traces of acetic acid remain with the dimethylacetamide; 
however, the quantity is so minute that the quality of 
the dimethylacetamide is not affected. 
The following examples are cited to illustrate the in 

vention and not intended to limit it in any way. Unless 
otherwise noted, all percentages, as expressed in the ex 
amples indicate percent by weight. 

Example I 

An aqueous solution comprising 86 percent methyl 
acetate and 14 percent water was fed through pipe 11 
from tank 10 to the upper section of the packed reactor 
column 15. A supply of gaseous dimet-hylamine was fed 
through pipe 13 from tank 12 to the lower section of 
reactor 15. The excess unreacted dimethylamine exiting 
column 15 was returned through line 14 to the dimethyl 
amine feed line 13 so that the total dimethylamine feed 
was in excess of the stoichiometric requirement, although 
the amount fed from tank 12 was essentially equal to the 
methyl acetate feed on molar basis. 
The reactor column 15 was operated at atmospheric 

pressure and at 30° C. which was slightly above ambient 
temperature due to the exothermic nature of the reaction. 
The reaction products comprising dimethylacetamide, 
methyl alcohol, water, and traces of acetic acid were fed 
from the bottom of reactor 15 through line 16 into the 
crude still 17. In still 17, the methanol and some water was 
fractionated from the higher boiling component by heating 
to a vapor temperature of about 75° C. The methanol 
water vapor was conducted from still 17 through line 1S 
to condenser 32 and into methanol still 19, with a part 
of the vapors being condensed and returned to still 17 
through line 35 as reflux. 
The methanol was separated from the water in the still 

19 and taken overhead as a vapor in line 28. A part of the 
methanol condensate was returned to still 19 after being 
condensed in condenser 33 through line 36 as reñux, while 
the remainder was collected in tank 29 as a saleable by 
product. The water removed from the methanol was trans 
ferred via lines 21 and 25 to tank 30. 
The higher boiling fraction from still 17 comprising 

dimethylacetamide, water and traces of acetic acid Were 
fed through line 22 to the product still 23, where the 
water was removed overhead and the dimethylacetamide 
product containing traces of acetic acid was collected as 
bottoms via line 26 in tank 31. A portion of the water 
vapor was condensed in a condenser 34 and was recycled 
to still 23 through line 37. The water removed overhead 
via line 25 was condensed in a heat exchanger and then 
collected in tank 30, except for a portion which was 
returned to still 23 as reñux. 
The conversion methyl acetate to dimethylacetamide 
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was in excess of 98 percent. The dimethylacetamide pro 
duced in this manner is of good quality and suitable for 
use as ya solvent for spinning acrylic fibers. The water 
collected in tank 30 may be sewered or used to dilute the 
methyl acetate .feed to the process. The methanol c01 
lected in tank 29 may be sold as a by-product or also 
used to dilute the methyl acetate feed to the process. 

Example 1I 

The process of Example I was repeated using as feed 
an aqueous solution comprising 58 percent methyl acetate, 
14 percent methanol, and 28 percent water at 30° C. Con 
version of the methyl acetate to dimethylacetamide was 
in excess of 98 percent. 

Example III 
The process of Example I was repeated using as feed 

an aqueous solution comprising 24 percent methyl ace 
tate, 6 percent methanol, 25 percent dioxane, and 45 per 
cent water. Approximately 85 percent of the methyl ace 
tate was converted to a dimethylacetamide product which 
contained no detectable amounts of acetic acid. The un 
reacted methyl acetate and the dioxane diluent were re 
covered with the methanol Iand water fraction from crude 
still 17. 

Example IV 
The process of Example I was repeated using as feed 

an aqueous solution comprising 24 percent methyl ace 
tate, 6 percent methanol, and 70 percent water at 30° C. 
Approximately 6l .percent of the methyl acetate was con 
verted to dimethylacetamide and 39 percent converted to 
acetic acid. 

Example V 

The process of Example IV was repeated with the tem 
perature of the ̀ feed reduced to _6° C. The conversion of 
methyl acetate to dimethylacetamide was approximately 
80 percent and no detectable amounts of acetic acid were 
formed. 

Example Vl 

The process of Example I was repeated using 60 percent 
methyl acetate, 20 percent dimethylamine and 20 percent 
of methanol which acted .as the solvent. The conversion 
of methyl acetate to dimethylacetamide was approximately 
90 percent. 

It is apparent from the foregoing examples that many 
modifications of the present invention may be employed 
without departing from the scope thereof. For example, 
the use of diluents other than water, such as dioxane or 
methyl alcohol, apparently have no adverse affect on the 
conversion of the methyl acetate or on t-he purity of the 
dimethylacetamide product. However, the use of diluents 
other than water or the alcohol corresponding to the ace 
tate is not generally recommended because it complicates 
the recovery system and adversely affects the economics 
of the process. 
A low feed temperature is desirable where the feed 

stock contains a high percentage of water; however, it is 
most economical to operate at ambient temperature with 
the lower concentrations of water in the feed, this being 
two of the main advantages of this process. It is also per 
missible to substitute a bubble cap or other reactor device 
for the packed column reactor described herein. 
Many modifications of this invention may be made 

without departing from the scope and spirit thereof. It is 
contemplated that variations may be made in the percent 
ages of the compounds used without greatly altering the 
effectiveness of the process; therefore, the applicant does 
not wish to be bound by the numbers except as they 
,appear in the claims. 
We claim: 
1. A process of manufacturing dimethylacylamide of 

the formula: 
RCON (CH3 ) 2 
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where R is an alkyl radical containing .from 1 to 3 carbon 
atoms, the process comprising contacting at about atmos 
pheric pressure `and at a temperature within the range of 
from about _6° C. up to about 30° C., a stoichiometric 
excess of dimethylamine and »an ester solution consisting 
essentially of an acyl ester of the formula 

where R’ is H, CH3, C2H5 or C3H7 and R” is CH3, 02H5 
or C3H7 and from about 8% up t-o «about 75% by weight 
of an hydroxy compound selected from the group con 
sisting of water, an alcohol containing from l to 3 carbon 
atoms, »and a combination of the water and the alcohol, 
wherein Itemperatures at the lower end of the temperature 
range are employed when higher percentages of the hy 
d-roxy compound in the ester solution are present. 

2. The p-rocess of claim 1 wherein the lacyl ester is 
methylacetate. 

3. The process of claim 1 -wherein the ester solution 
-contains rfrom about 8 to about 45% by weight of the 
hydroxy compound. 

`4. A process -of manufacturing dimethylacetamide com 
prising contacting at about atmospheric pressure and at 
1a temperature within the range of from about ~6° C. up 
to about 30° 
and lan ester solution consisting essentially of methylace 
tate and from about 8 to about 45% by weight of an hy 
droxy compound selected from the group consisting of 
water, methanol and a combination of water and meth 
anol. 

5. The process of claim 4 wherein the ester solution 
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contains from about 15 to :about 25% 
hydroxy compound. 

Á6. A process of manufacturing dimethylacetamîde com 
prising 

(l) contacting at about `atmospheric pressure and at 
a temperature within .the range of from about -6° C. 
up to about 30° C. la stoichiometric excess of di 
methylamine :and an ester solution consisting essen 
tially of methylacetate and from about 8 to about 
45% ‘by weight ‘of `an hydroxy compound selected 
from the group consisting of water, methanol and 
a combination of water .and methanol, recycling un 
reacted diinethylamine into the ester solution; 

(2) passing the reaction product, composed principally 
of methanol, water and dimethylacetamide, to a 
crude still wherein the methanol and part of the water 
are vaporized, condensed, and part of the condensate 
is returned to the crude still as reflux; 

(3) passing the residue of the condensate to a methanol 
still wherein the methanol is separated from the 
water; and 

(4) passing the bottoms from the crude still to a prod 
uct still wherein the dimethylacetamide is separated 
as a product. 

by weight of the 
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